Abstract HIV infection and older age are each independently associated with lower health-related quality of life (HRQoL) and deficits in prospective memory (PM), which is a distinct aspect of cognition involving the ability to ''remember to remember'' to do something at a future occasion. The present study investigated associations between PM and HRQoL in 72 older (C50 years) and 41 younger (B40 years) HIV-infected adults. Self-reported PM complaints predicted HRQoL across the entire sample, but there was a significant interaction between performance-based PM and age group on HRQoL, such that lower time-based PM was associated with lower HRQoL only in the younger cohort. Within the younger group, time-based and self-reported PM significantly predicted mental HRQoL independent of other risk factors (e.g. depression). These findings suggest that PM plays a unique role in HRQoL outcomes among younger persons living with HIV infection and support the examination of other age-related factors (e.g. effective use of compensatory strategies) that may regulate the adverse impact of PM on everyday functioning.
Introduction
Since the advent of combination antiretroviral therapy (cART) in 1996, an increasingly larger proportion of HIVinfected individuals are living into later years of life. As of 2008, older adults (at least 50 years old) comprised nearly 25% of individuals living with HIV infection in the United States [1] , and this number is expected to rise to 50% by 2015 [2] . While cART has successfully improved overall HIV disease outcomes [3] , older infected individuals still face a host of medical (e.g. hepatitis C co-infection, neuropathy), psychosocial (e.g. stigma, functional autonomy), and neuropsychiatric (e.g. neurocognitive impairment) complications that may adversely impact health-related quality of life (HRQoL). HRQoL is defined as a multidimensional concept that describes one's well-being and includes physical, mental, emotional, and social functioning. HIV-infected individuals have considerably lower HRQoL levels than the general population [4] , and older HIV? adults are at particular risk in that regard. In fact, even among seronegative individuals, older adults selfreport more overall unhealthy days, physically unhealthy days, and activity limitation days than their younger counterparts [5] . Compared to younger adults, older persons with HIV have a greater overall number of risk factors for lower HRQoL, including more advanced HIV disease (e.g. more rapid progression to AIDS), as well as risks of age-related comorbid conditions (e.g. cardiovascular disease). Thus, not only are older HIV-infected adults likely to be at particular risk for experiencing lower HRQoL, but the specific predictors of HRQoL declines may also differ in older versus younger persons.
Nevertheless, very few studies have specifically examined the prevalence and predictors of HRQoL in younger versus older HIV-infected adults. Among persons living with HIV in the pre-cART era, older age was significantly associated with worse HRQoL scores in the domains of physical function, social function, and health perception [4] . In the cART era, older HIV-infected adults tend to report less social support and evidence greater distress than younger persons with HIV [6] . Older HIV-infected adults with more advanced disease may be particularly vulnerable in this regard, potentially increasing isolation from personal and community support systems due to greater fatigue and diminished participation in social activities [7] [8] [9] [10] [11] . Accordingly, identification of potentially modifiable predictors of HRQoL has emerged as an important clinical and public health issue for younger and older adults infected with HIV.
One important HRQoL factor not well understood in the context of aging in HIV is neurocognitive impairment. Although the occurrence of HIV-associated dementia (HAD) has markedly decreased [12] , milder forms of HIVassociated neurocognitive disorders (HAND) are still highly prevalent, affecting as many as one half of infected individuals [13] . Older HIV-infected adults evidence HAND at disproportionately higher rates [14] [15] [16] [17] and show the greatest impairment in the domains of psychomotor speed, executive functions (e.g. complex attention and problem-solving), and memory [18] [19] [20] [21] . Among older adults, HAND may be particularly detrimental for everyday functioning outcomes [22] ; for example, older adults with HIV-associated neurocognitive impairment evidence poorer medication [23] and financial [24] management as compared to younger individuals. A handful of studies report that declines in specific neurocognitive domains are predictive of lower HRQoL among younger and middleaged HIV-infected adults, including psychomotor speed, executive functions, and memory [25, 26] .
Such findings raise the interesting possibility that prospective memory (PM), which is an ecologically relevant aspect of memory with strong executive demands, may be a robust predictor of HRQoL in HIV. PM describes one's ability to ''remember to remember'', examples of which include remembering to attend a medical appointment, take a medication as prescribed, or pay a bill on the first of the month. Successful PM requires several steps, including forming an intention (e.g. taking a medication at bedtime), maintaining the intention during other activities (e.g. daily life), detecting the appropriate cue to retrieve the intention (e.g. preparing for bed), and finally, retrieving and executing the correct intention (e.g. taking the medication as prescribed). The cues that trigger the retrieval of the PM intention may be based on the passage of time (e.g. return a telephone call in an hour) or the occurrence of an event (e.g. return a telephone call when you arrive at home). Time-based (TB) PM cues are hypothesized to have stronger executive (i.e. strategic monitoring and cue detection) demands than event-based (EB) PM cues [27] . PM is served by both executive functions and retrospective memory abilities, but is also separable from both of these cognitive domains at the neurobiological, cognitive, and functional levels [28, 29] .
Persons living with HIV infection endorse more PM complaints in their daily lives than do their seronegative counterparts [30] . HIV is also associated with deficits in objective, laboratory-based measures of both time-and EB PM [31, 32] . The profile of HIV-associated PM deficits is suggestive of impairment in the strategic (i.e. executive) aspects of executing future intentions, particularly for TB cues [27] . Older HIV-infected adults may be especially vulnerable to declines in PM, particularly on tasks with strong executive demands [33, 34] . Of clinical interest, HIV-associated PM impairment is a unique predictor of functional outcomes, such as declines in instrumental activities of daily living [35] , nonadherence to antiretroviral medications [36] [37] [38] , and unemployment [39] . Importantly, PM possesses incremental value in predicting functional status in HIV, meaning it explains variance in these everyday functioning outcomes independent of well-established clinical risk factors, such as psychiatric comorbidities, demographics, substance dependence, HIV disease severity [35] . Accordingly, it is reasonable to posit that PM may play an important role in HRQoL in HIV infection.
The present study was therefore designed to examine the interrelationships between PM, aging, and HRQoL within an HIV-positive cohort. We hypothesized that both laboratory-based PM deficits and self-reported PM complaints would be associated with lower mental and physical HRQoL across the lifespan. Moreover, we were interested in the possibility that PM may be differentially predictive in younger versus older HIV-infected persons. Considering prior evidence that older adults with HAND may be especially vulnerable to worse functional outcomes [22, 24] , we expected to see the strongest relationship between PM and HRQoL in the older cohort, who is also at greatest risk for lower PM and HRQoL. We also predicted that the associations between PM and HRQoL would not be better explained by known contributors, including HIV disease severity, HAND diagnoses, or psychiatric comorbidities.
Methods

Participants
This study was approved by the institution's human research protections program. Participants were recruited from the San Diego community and local HIV clinics. The primary inclusion criteria were a diagnosis of HIV infection determined by enzyme-linked immunosorbent assays and confirmed by a western blot test as well as age C50 (''Older''; n = 72) or B40 (''Younger''; n = 41) years. Although the ''older'' sample represents a relatively more youthful cohort than is typically studied in geropsychology, the use of 50 years as the cutoff age is nevertheless consistent with the nature of the HIV epidemic [40] and National Institutes of Health (NIH) recommendations for aging neuroAIDS research [41] . All subjects were enrolled in an NIH-funded R01 to study the combined effects of HIV and aging on PM that used this same discrepant age classification approach (i.e. no subject between the ages of 41 and 49 were enrolled in the parent study). Exclusion criteria included a diagnosis of a severe psychiatric illness (e.g. schizophrenia), neurological disease (e.g. seizure disorders, closed head injury with loss of consciousness greater than 15 min, or active CNS opportunistic infections), a verbal IQ estimate of \70 based on the Wechsler test of adult reading (WTAR; [42] ), diagnosis of substance dependence within the 6 months of evaluation, urine toxicology screen positive for elicit drugs on the day of evaluation (excluding marijuana), or a Breathalyzer test positive for alcohol. Table 1 shows the demographic, psychiatric, and HIV disease characteristics of the study samples. The older sample had a higher proportion of Caucasians, more years of formal education, and a higher rate of hepatitis C co-infection (p's \ .05). HIV disease-related differences included lower nadir CD4 cell counts, longer estimated durations of infection, and higher rates of AIDS diagnoses in the older group (p's \ .05).
Materials and Procedure
After providing written, informed consent, participants completed a comprehensive neuropsychological, psychiatric, and medical evaluation.
Quality of Life Assessment
To assess HRQoL, participants were administered the RAND 36-item short form health survey (SF-36). The SF-36 is a generic assessment of quality of life consisting of 36 questions [43] . An individual's responses to these questions are combined to form eight subscales of HRQoL, including physical functioning, social functioning, physical role, emotional role, mental health, vitality, bodily pain and general health due to physical and emotional problems, emotional well-being, pain, and vitality [44] . Each of these dimensions receives a score of 0-100 (with higher scores indicating better HRQoL). For the purposes of this study, the eight dimensions were summarized into two subscales of HRQoL: physical health and mental health [45] . These two component scores have been well-validated in HRQoL literature [45] , and while investigating their separate relationships with PM was not a hypothesis-driven endeavor, it was nevertheless warranted in light of prior literature showing possible differential predictors of physical and mental HRQoL in a variety of clinical populations. Each subscale was given a score ranging from 0 to 100, with higher scores indicating better HRQoL. Prior studies support the reliability and construct validity of the SF-36 for use in investigations of HIV infection [46, 47] .
PM Assessment
Participants were administered the research version [48] of the memory for intentions screening test (MIST) [49] , which is a standardized, performance-based measure of PM. Prior research supports the reliability and construct validity of the MIST in individuals with HIV infection [28, 48] . The MIST consists of eight trials during which the participant completes at least one word search puzzle as the ongoing task. The MIST trials are counterbalanced on the following characteristics: (1) a 2-min or 15-min delay; (2) a verbal (e.g. ''In 2 min, ask me what time this session ends today'') or a physical (e.g. ''In 15 min, use that paper to write down the number of medications you're currently taking'') response; and (3) a TB (e.g. ''In 15 min, tell me that it is time to take a break'') or an EB (e.g. ''When I show you a postcard, self-address it'') cue. On each of these six subscales, scores range from 0 to 8 points, with a total MIST score range of 0-48 points. Consistent with previous studies, errors were coded as follows: (1) noresponse (i.e. no reaction to a PM cue); (2) loss of time (i.e. executing a correct response C15% of the target time); (3) task substitution (i.e. responding incorrectly to the cue); or (4) loss of content (i.e. awareness that a response is required but failure to recall the correct intention). After the MIST was completed, participants were administered an eight-item, three-choice recognition task (range = 0-8). Self-reported PM was assessed using the prospective and retrospective memory questionnaire [50] . The PRMQ is a 16-item measure that assesses the frequency of memory complaints in everyday life, using a 5-point Likert-type scale that ranges from 1(never) to 5 (very often). This study focused on the 8-item PM subscale, which is comprised of four self-cued PM complaints (e.g. ''How often do you forget appointments if you are not prompted by someone else or by a reminder, such as a diary or a calendar?'') and four environmentally-cued PM complaints (e.g. ''How often do you forget to buy something you planned to buy, like a birthday card, even when you see the shop?''). Total scores on the PRMQ PM scale range from 0 to 40, with higher scores indicating poorer self-reported PM. Prior research supports the reliability [51] and construct validity [52] of the PRMQ.
General Neuropsychological Assessment
Participants received a comprehensive neurocognitive assessment in accordance with Frascati research guidelines for assessing HAND [53] . The neuropsychological battery was comprised of several standardized and well-validated research tests, including the following: Trail Making Test A and B (TMT; [54] ), Action Fluency [55] , California Verbal Learning Test-2nd edition (CVLT-II; [56] ), Logical Memory (LM) subtest of the Wechsler Memory Scales3rd edition (WMS-III; [55] ), Tower of London-Drexel (ToL DX ; [57] ), Digit Span subtest and Digit Symbol subtest of the Wechsler Adult Intelligence Scale-3rd edition (WAIS-III; [58] ), and Grooved Pegboard test (GP; [59] ). For further details, see [27] . A global clinical rating score was generated from participants' neurocognitive test scores across these seven domains of cognitive functioning (i.e. executive functions, learning, memory, attention, verbal fluency, information processing speed, and motor skills), which range from 1 (above average) to 9 (severely impaired). Global clinical rating scores greater than or equal to five were used to determine a HAND diagnoses [60] .
Psychiatric Assessment
Participants received structured psychiatric interviews, conducted using the Composite International Diagnostic Interview (CIDI version 2.1; [61] ), which is based on the diagnostic and statistical manual of mental disorders criteria [62] . The CIDI provided lifetime and current diagnoses of major depressive disorder, generalized anxiety disorder, and substance use disorders. These modules were chosen for their prevalence in HIV disease and potential relevance to HAND. Additionally, participants completed the Profile of Mood States questionnaire (POMS; [63] ), a 65-item selfreport measure of current mood states (covering the week prior to evaluation) in areas including tension/anxiety, depression/dejection, anger/hostility, vigor/activity, fatigue/inertia, and cognitive/confusion. The POMS also provides a total mood disturbance score, whereby higher scores on any variable indicate greater distress. Table 2 , we conducted four primary multiple regression analyses to examine the relationship between PM, aging, and HRQoL. In each regression, the SF-36 summary score for either mental or physical HRQoL (M-QoL and P-QoL, respectively) served as the criterion. In the first two models, we focused on the self-initiated and strategic aspects of PM by examining the MIST TB PM and PRMQ PM self-cued scales as predictors of HRQoL, along with their interactions with age group. In the last two models, we focused on the associative and more automatic aspects of PM by examining the MIST EB PM and PRMQ PM environmentally-cued scales as predictors of HRQoL, as well as their interactions with age group. Additionally, in each model, we included as covariates the five variables shown in Table 1 that differed across age groups (i.e. education, ethnicity, HCV status, duration of infection, and AIDS status). Although the older group also had a significantly lower nadir CD4 counts, we only included AIDS diagnosis in these regressions because of the collinear relationship between these two variables. Nevertheless, our findings remained the same when nadir was used instead of AIDS status in the four hierarchical regressions predicting HRQoL from PM variables.
Results
As shown in
Age Group, PM Cues, and HRQoL Table 2 shows the results of two separate hypothesisdriven multiple regression analyses to concurrently predict both M-QoL and P-QoL from TB and EB MIST performance and PRMQ PM scales. In the regression predicting M-QoL from strategic (i.e. time-based) PM, the overall model was significant (F(10, 94) = 10.00, P \ .001, adjusted R 2 = .46), with the age by MIST TB interaction (P = .04) and PRMQ self-cued score (P \ .001) as sole predictors. A similar result emerged in the model predicting P-QoL from strategic PM, such that the overall model was significant (F(10, 96) = 5.32, P \ .0001, adjusted R 2 = .29), with PRMQ self-cued score (P \ .001) and the age by MIST TB interaction (P = .05) emerging as the only predictors (although the latter was at trend-level). Follow-up analyses showed that MIST TB PM was associated with both M-QoL (Spearman's q = .39, P = .01) and P-QoL (Spearman's q = .36, P = .02) in the younger HIV-positive group, but not in the older HIV-positive group (P's [ .10). The PRMQ self-cued score was associated with HRQoL in both groups as a main effect (P's \ .01). In the entire sample (N = 113), PRMQ selfcued score was strongly correlated to M-QoL (Spearman's Adj Adjusted, B beta weight, b standardized beta weight, MIST memory for intentions screening test, TB PM time-based prospective memory, SC self-cued, EB PM event-based prospective memory, EC environmentally-cued, PRMQ prospective and retrospective memory questionnaire P \ .10, * P \ .05, *** P \ .001 AIDS Behav (2012) 16:2309-2318 2313 q = -.65, P \ .001) and P-QoL (Spearman's q = -.56, P \ .001). Within the younger HIV-positive group alone, the PRMQ self-cued score was associated with both M-QoL (Spearman's q = -.63, P \ .001) and P-QoL (Spearman's q = -.38, P = .02). A similar finding emerged in the older HIV-positive group, in which PRMQ self-cued score was also associated with both M-QoL (Spearman's q = -.61, P \ .001) and P-QoL (Spearman's q = -.61, P \ .001).
In the regression predicting M-QoL from associative (i.e. event-based) PM, the overall model was significant (F(10, 95) = 6.74, P \ .001, adjusted R 2 = .35), with PRMQ environmentally-cued score as the sole predictor (P \ .001). A similar result occurred in the regression predicting P-QoL from associative PM, with the overall model being significant (F(10, 97) = 4.73, P \ .001, adjusted R 2 = .26), and the PRMQ environmentally-cued score as the sole predictor (P \ .001). Within the entire sample (N = 113), the PRMQ environmentally-cued score was strongly correlated to M-QoL (Spearman's q = -.60, P \ .001) and P-QoL (Spearman's q = -.55, P \ .001). Within the younger HIV-positive group alone, the PRMQ environmentally-cued score was associated with both M-QoL (Spearman's q = -.59, P \ .001) and P-QoL (Spearman's q = -.50, P \ .001); a similar finding emerged in the older HIV-positive group, in which PRMQ self-cued score was also associated with both M-QoL (Spearman's q = -.59, P \ .001) and P-QoL (Spearman's q = -.57, P \ .001). Table 3 shows the results of two follow-up multiple regression analyses in the younger HIV-positive group to examine the statistical independence of MIST TB PM and the PRMQ PM total as predictors of M-QoL and P-QoL, above and beyond other established risk factors for low HRQoL (i.e. current major depressive disorder, CD4 cell count, lifetime substance dependence, and HAND diagnosis) (see Table 3 ). In the model predicting M-QoL, the overall amount of variance accounted for was significant (F(6, 33) = 9.04, P \ .001, adjusted R 2 = .55), with MIST TB PM performance (P = .02), PRMQ PM total score (P \ .001), and current MDD (P = .01) as the only significant predictors. In the analysis predicting P-QoL, the overall model was significant (F(6, 33) = 3.26, P = .01, adjusted R 2 = .26), with only PRMQ PM total score (P = .05) and current major depressive disorder (P = .06) emerging as trend-level predictors.
PM and HRQoL in the Younger Cohort
PM Components and HRQoL in the Younger Cohort
To examine component cognitive processes that relate to HRQoL in the younger HIV-positive group, we looked at correlations between M-QoL, P-QoL, and the following MIST variables: error types (i.e. omission, loss of time, loss of content, and task substitution), distracter task performance (i.e. total items found on the word search distracter task), recognition task total score, and the 24-hour delay task. Only omission errors were significantly associated with M-QoL (Spearman's q = -.32, P = .02) and P-QoL, but at a trend-level finding (Spearman's q = -.29, P = .07). No other correlations were significant (P's [ .10).
Discussion
Consideration of HRQoL has become increasingly important for persons living with HIV infection in the era of cART. The current study extends a nascent literature on neurocognitive predictors of HRQoL in HIV to the domain of PM in the context of aging. Results from this cross-sectional Adj Adjusted, B beta weight, b standardized beta weight, HAND HIV-associated neurocognitive disorder, MDD major depressive disorder, LT lifetime, TB PM time-based prospective memory, PRMQ prospective and retrospective memory questionnaire study revealed that self-reported PM was a unique and robust predictor of HRQoL in HIV; specifically, elevated PM complaints were associated with lower mental and physical HRQoL across the lifespan. Notably, this association was not better explained by other known predictors of HRQoL, including disease-related factors (i.e. current CD4 cell count, duration of infection, AIDS diagnoses), current major depressive disorder, lifetime substance dependence, and HAND diagnoses. This predictive value of self-reported PM is consistent with other indices of daily functioning within HIV infection, including declines in instrumental activities of daily living (IADL; [35] ) and self-reported medication management [37] . However, another interpretive possibility of this finding is that individuals who experience lower HRQoL are simply more likely to complain about declines in higher-level cognitive abilities, which tend to correlate strongly with one another [51] , thereby raising questions about the possibly specificity of the self-reported PM findings reported herein.
Age Effects and the Association Between Laboratory PM and HRQoL
Contrary to our a priori hypotheses, results revealed a differential predictive value of PM across older and younger HIV-infected adults; that is, performance-based, specifically TB, PM was associated with lower HRQoL only in the younger cohort. These findings suggest that PM is a potentially important risk factor for poorer HRQoL in younger, but not older HIV-infected individuals. These data directly conflict with prior studies suggesting that older adults with HAND may be especially vulnerable to functional declines [22] . Findings are unlikely to be an artifact of group differences in HIV disease severity or psychiatric factors, as these variables were included in the statistical models. Moreover, we used age-corrected SF-36 variables, thereby reducing the likelihood that group differences in HRQoL factors could explain the discrepant PM predictions. One possible interpretation of our finding is that the younger population is less likely than older adults to use compensatory mechanisms (e.g. external reminders, request assistance from others) in their daily lives to help overcome PM-related deficits. To that end, a recent study from our group found that older HIV-infected adults who successfully completed a naturalistic PM task (i.e. telephoning the laboratory the day after the exam) were more likely to use external and PM compensatory strategies in their daily lives than were younger HIV-infected adults [33] . This reasoning would be commensurate with a phenomenon termed ''the age-prospective memory paradox'' which demonstrates that, even though older adults evidence greater deficits than younger adults on PM laboratory-based tasks, they perform comparably (or sometimes even better than) younger adults on naturalistic PM tasks [33] . Tempering this interpretation is the apparent discrepancy with self-reported PM, which was predictive of HRQoL in across both age groups. This finding is consistent with prior research showing weak correlations between performancebased and self-report PM measures [30] , even though both methods are sensitive to HIV and are independently predictive of many everyday functioning outcomes [35] . Another possible (and not necessarily unrelated) mechanism that could be driving this paradoxical relationship is that of metacognitive awareness; that is, older adults have more experience with PM in their daily lives than younger adults do, and are thus more aware of their PM deficits and more likely to proactively compensate for them [30, 64] . Prospective studies are needed to directly evaluate the possible moderating effects of meta-cognitive awareness and compensatory strategy use on the associations between PM and everyday functioning outcomes in older and younger persons living with HIV infection.
PM, Functional Outcomes, and HRQoL
Taken together, these findings raise broader questions about precisely how PM may impact HRQoL in HIV infection. Given that these data are commensurate with data on PM and functional outcomes, including medication adherence [38] , unemployment [39] , and IADLs [35] , one possible explanation is that HRQoL may be mediated by functional deficits secondary to PM impairment. In fact, this suggestion resonates with the influential conceptual model of HRQoL by Wilson and Cleary [65] . In the context of this linear model, biological vulnerabilities (e.g. immunovirological burden and neural injury) result in the expression of PM impairment that adversely impacts everyday functioning outcomes, which in turn lead to reduced personal health perceptions and lower HRQoL. Integrating this model with the age-prospective memory paradox described above, one might predict that the use of targeted compensatory strategies to alleviate the functional deficits could ultimately improve health perceptions and thus better HRQoL. Nevertheless, such conceptual musings are somewhat preliminary as our study did not directly assess Wilson and Cleary's model and omitted several key elements in that regard, including assessments of general health perceptions and of the individual's personal characteristics and environment (i.e. symptom amplification, personality motivation, value preferences, and psychological/social/economic support systems). Future studies with larger samples, more sophisticated statistical models, and the inclusion of questionnaires that directly query participants about the impact of perceived PM deficits on HRQoL may shed some light on these issues.
PM Across Mental and Physical HRQoL
One interesting observation from this study that was not predicted in our a priori hypotheses was the finding that performance-based PM was found to be more strongly associated with mental HRQoL than physical HRQoL. While TB PM was correlated with both mental and physical HRQoL in the younger HIV-infected sample, follow-up multiple regression analyses including other salient predictors (e.g. depression) revealed that this effect persisted only for mental HRQoL. In contrast, self-reported PM predicted both mental and physical HRQoL in the larger models. Although these findings were derived from exploratory (but still planned) analyses, it may be possible that PM ability (cf. complaints) may be more clinically relevant to mental versus physical HRQoL in younger HIV? adults, though interpretations of this differential association clearly warrants further investigation. While deficits in time-and EB PM are broadly comparable in HIV infection, the cognitive architecture of these two aspects of PM may diverge, with TB PM being more strongly affected by certain aspects of cognitive dyscontrol, including strategic monitoring and self-initiated retrieval processes [27] . To this end, other studies from our group have found TB PM to be an especially valuable predictor of everyday functioning [38] . Nevertheless, we cannot exclude the possibility that EB PM tasks with greater strategic demands (e.g. under conditions of high cognitive load) may be associated with lower HRQoL.
Limitations
As with all clinical investigations, several limitations exist in interpreting the findings from the current study. First, while the SF-36 is broadly used and well-validated within HIV [46, 47] , it nevertheless provides a generic assessment of HRQoL and is not tailored to assess specific aspects of HIV-related QoL. This limitation, for example, may have played a role in the relatively weak associations observed between the demographic and clinical characteristics (e.g. HIV disease severity) of our groups and physical HRQoL as measured by the SF-36 in this study. As concerns the study design, the parent study used cross-sectional, discrepant age-based group classifications rather than examining age as a continuous variable. Although this approach is arguably more powerful in detecting age-related effects and is quite common in studies on aging and cognition among healthy adults, is nevertheless not without limitations or controversy. Most notably, this approach does not permit us to generalize our findings to individuals aged 41-49 years, who represent a large proportion of the HIV epidemic. Moreover, we cannot exclude the possibility that our findings simply reflect cohort effects, rather than aging per se. Relatedly, our sample also consisted of mostly welleducated Caucasian men with relatively well-controlled HIV disease (e.g. median current CD4 cell count was 556). As such, these findings may not generalize to other HIVinfected populations, including women and ethnic minorities, populations in which the number of incident AIDS cases are increasing [1] . Additionally, we did not include data on socioeconomic status, which may have implications for HRQoL outcomes. Finally, our exclusion criteria included factors that have been linked to lower HRQoL, including traumatic brain injury [66] , current substance dependence [67] , and severe mental illness [68] .
In summary, findings from this study indicate that PM deficits and complaints are associated lower HRQoL in younger HIV-infected adults. These data highlight the potential benefits of including assessments of PM in neuropsychological evaluations of persons living with HIV. Additionally, cognitive rehabilitation techniques aimed at lessening the executive demands of PM in this at-risk population might improve HRQoL outcomes. For example, techniques could include training an individual for improvement in different aspects of PM, from lessening distraction during the delay interval to making the PM cue more salient (e.g. a large pillbox placed in a prominent place) to enhance the likelihood of detection. Given that associations have been found between PM and several aspects of daily functioning, it may also prove beneficial to educate individuals on the day-to-day risks of PM deficits, which may increase usage of compensatory mechanisms. Of course, whether any of these rehabilitation techniques targeted toward PM improvement may in fact improve daily functioning and HRQoL is an empirical question and warrants investigation in future research.
